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[0 0 0 8] 

(2) L-7^;i^L-'ji/->-pj)§ (i) (D^D7^ ^y.mmm. 

tifc (2) ffl^fn7^7^Sii„ 

(4) L-y 2?>tc«fcS7-r - K/W ^rbw&swj&v^h Fn^hfn y 
M^n- FfSDNAt, L-y i;>ic i§7^ - KAy ?ffl®&^tt&v\ 

TXA°;i/ h^r^— if$:=r- S D N A H #»IJIBrtlc#A£ *lTJg£««S tlfc 
ci^tc j: Knarry >Bft^»3R?Stt&tfr^A>n/ h*^---t?ifrf4# 

ig&£*l£: (3) D7Y 

(5) 7Xl»»f U7^5^ • O ^077X1^5 (1) 
~ (4) <D^H*tlfr<DMMa 

(6) ttfga (i) ~ (5) <D^-?nfrizmm<z>*^n7 j ^^mmmzmmzm 

*U CL-y^H**^** Sit, L - y S 

(7) Iffffi^Pift^^^y-A/Sr^fcS^SRSKt-rSifcSr^aii-r S (6) 
[0 0 0 9] 

l tz. t g izmm tp \zmMtaM<D l - y ^ j m & wm -r & m±i z v ^ e> . 

[0 0 10] 
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-7 7 7s (Methylophilus nethylotorphus) ASl#c (NCIMB10515) ^i)^if Z>tl& 
„ ^5^n 4 "7 7. • *3-U hn 7 7 7.ASlffi. (NCIMB10515) it, ± 1/ 3 ± JV • =1 
I/? S/a > • • 4>#7. b "7 U T;b •T>K , 7'J>-;^fU7 (Nation 
al Collections of Industrial and Marine Bacteria, NCIMB Lts. , Torry 

Research Station 135, Abbey Road, Aberdeen AB9 8DG, United Kingdom) 

[0 0 1 1 ] 

L-^l/*— L-A'J>, L-U4Zsy. L->fVD>f5/> % L-hU 
[0 0 1 2} 

# [0 0 13] 

*^3*-r.:v&S# , r<53EI&t* (#&Bg48-28078^§\ #^H§56-6499-^) , >f 7 2/ 
b-;i£frimm*m#tZ>$Zmn (#IM55-9784-^ #|»H856-8692-&) , X 

imtyyx u i?y/\4 Knw- h, s- (2-7^;if;i/) 

7M>, r i?y> a-?nD*7"n7^A> DL-a-7U-£ 
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y y&mmizL-y v*- ym^umwxith-y aL-jiy^-yy-j-u^m^ 

^I^tlt, L-y ^-Jiy^~y^mmn. L-^-u^ym^mmtbx 

[0 0 15] 

. ^TUiN-^^l'-N' -zi h n -N-- h D VVY-Vy (NTG) %, L < tiMfig 
[0 0 16] 

Cl- y 

;i/ h 3f - 1??Stt £ m m "T £ 3 £ fC £ o T "T « £ £ ifi Z> . 
»*©?Stt#*t&£*is. JKT, Kn^hTny >b*'£j*#5R£ddps > y;w\° 

[0 0 17] 
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^^LfclglMfca^-ftl'efcJ:^. JlftlftfC&E. coli (xi/i'J t7 • 3'J( 
Escherichia coli)) K-12|fc&tf.* ^ D 7 -f 9 J* • * ^ U V U V T XASl^ (NCIM 
B10515) %^We>ti5. xS/iU t:TJRiHiraft*<Z)DDPSS:3- K-TSJl^ ( 
dapA, Richaud, F. et al. J. Bacteriol., 297 (1986)) StfAKIUS: 3 - K"t" 
SJMS^ (lysC. Cassan, M. , Parsot, C, Cohen, G.N. and Patte, J.C., J. 
Biol. Che.., 261, 1052(1986)) it. V^ft^&gffi^JtfEU! e, fHZ £ tlT Vn £ © 
T% itl^©«^©±^SBB^J(C«oVNT^^>fV-$:^b. E. coli K-12^ 
^ ©1»^«JCDlfefe*DNA&»Mi:"r*PCRi5SK:«k»;, itl&GHte^&flMS"*- 
S£fc#»rtBT?S>S. J^T, E. coliSjfeOdapA&OtlysCSria^bTSiWrSJ^ 

[0 0T 8T 

VA%CD-e&<5Zlh## : 2; L^„ E. coli^^CD^^MDDPSiiL - U £/">{C ££7 
^ _ KAy*ffi*&gW£-£#*l£>*i,Tfc»K e. coli©^©W^MAKIIIliL 

^ot, ^fD7^ ^^M*BKlC#A-t^dapA^^lysCl±. -^tl-Ttl L - U ^ > 

• Lv^. JKT, L-U ^>{c<k^7^ - FA«i/^(Ja*^«? 

Bfc$*l5^M£;£-f SDDPS& r^^DDPSj . ^MMDDPS £ zz - K i~ 3 D N A & 
r ^MMdapAj fcnftf£ L-U s;>tc«fcS7-f- K^y^KS 

jWBHfcStlSlEJS&^-tSE. colifi3feOAKIII$: r^H§?AKIIIj . ^MMAKIII 
Sra-KtSDNAS: r^MMlysCj £P?,&r£#&£ 0 

n y t- y ? AM#fflKft5fctf>DDPS&* £ *» £ l - y ic j; s 7 y - K 

[0 0 19] 

E. colifc3fc©#£S!dapA©ifcSK#J&ffi^J#-l§-l TOfilB^RC J: o T 3 
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- K3*l*KF£MDDPS©TS ;mmFl*Wi9tm%2izWjjk-t&. E. coli 

E&#©»£SlysC<Z)i&£BB#J & 3 fc, ra^^BBWtc <fc o T n - K S tiS 

L- V yy\Z&2>-7 4 - \?Ay 9 ISitF £ 5£tt& V^MMDDPSSi: 3 — KfSDN 

mmtf <4vu4*/ y&m fcg& $ *i t=.mm & ^-r & aki 1 1 & n - k-t 5 d n a # 

[0 0 2 0] 

©»'**tCfeV^Ttt»^r'iB«:=fe)©*e*4x«j:<, ^frfi&tCtt. P BR322, P TWV228 
, PMW119, pUC19^^#if ^tl^o 
[0 0 2 1] 

£RSF1010,&tf-etf)M#ft, #|;UipAYC32 (Chistorerdov, A.Y., Tsygankov, Y. 
D. Plas«id, 1986, 16, 161-167) % 2b & V\ & P MFY42 (gene, 44, 53(1990)) , p 
RP301, P TB70 (Nature, 287, 396, (1980)) ^##tfe>*l£ 0 
[0 0 2 2] 

DN AS:»3S-rSlCtt. dapA&tflysCSr-g-tfDN A Wr^T©*SB»C-&-5 J: ^fcfWRR 
S^Tf^tf-fc^JWrfS. T4DNAy#-1£^©y#--tf$:Jg^T 
ff ^©j^WjI^&S. dapA&tf lysCli, -ttl^tlglHH©^^ * -icjg;« UT*» J: 

[0 0 2 3] 

^HMDDPSSrn- K"r*3E^SdapA2fctJf3EaS!AKlll*n - KfS^HMlysC 
Zi^ti-J^T,^ KfcLT, J£^±igc^^^^ KRSFD80*^^4XTVN^> (W095/160 
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42-&) c m-f^XS. KT*7gfi*K&2tlfcE. coli JM109«ctt, AJ12396£tfr2,£ ft 

. ^^(±1993^10^ 28H izmmmmmj:m&ttfo£.*txntxm&mm9ffiiz&tt 

##FERM P-13936£ LT^KStU 1994^11 J! 1 H IC -ff^T. h^^tCS^ < BI 
R8*ftlC#«S*U FERM BP-4859©Sf£«^<Z>fcfcT?3rf63ftTV*<&. RSFD80& 
„ AJ12396#cfr<D. ^CD^&lC^oT^-r-Sriltf'Tr^So 
[0 0 2 4] 

RSFD80lC^*ftT^5g5J*3!dapAH:, gg^J*^ 1 tCa^#£MdapA©£3£IB#f 

tlS^HMDDPSWU BH^J##2lC^t-T^ >^B^JfCfc^T118&(Dfc;*^;;:/ 
3S3£^nS/>gSSJC«»S*lfcffi^IS:^"r6. RSFD80lC-g-;fe ftX 

MMiysCli, SB?IJ#^3 K^»£MlysC©&ggB^C;}3V^&S## 16380 C 

i^Tmtht=.mn^mh. tft\z^^x. n-R$*is^#iMAKiim, ge^a* 
nmzftitmnitM'tz. 

[0 0 2 5] 

II/^ hDTKl^— i/3y& (Canadian Journal of Microbiology, 43. 19 
7(1997)) tfmVfbftZ. 
[0 0 2 6] 

DDPS?Stt&tfAK?Stt<Z>JtlS£tt, dapA&tf lysCfc^n^ 7XlHi©M 
HOlfel5ftDNA_hlCdapAAtJflysCS:#3t:-T?*A"rSK:t±, MDNAl 

te-fZ^yA-T^vF- V bT- r-^ffJM-e^*. fc-SV^tt, #H8¥2-109985-f§- 
£*#ICW^3*VC^S J:^IC, dapA&tf/X«lysC5: h9>XsKy>K:««LT 
3ti$:^^-ltT^^DNA±{C#zilf-#At-'5^i: ; fe;'5TIBT'«><5 0 V^tl 
(DUmz J:ot =b^R«SH*«©dapA3llysC©3 fcT-»#±#-r DDPS?S 
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[0 0 2 7] 

DDPS?Stt&t5AK?Stt©ifif<6tt, ±IB©»e^ifttIlC«J:.&J£itfMc, dapA^lysCO 

^ n ^ - * - CD flSBB^J £ & © g& -T 5 d £ (C J; o T t» mt& £ *i 

S (#g8¥l-215280^^»#flg) . fcfcittf, 1 a c ^n^-*-, t r p^O 

i E-#-, t r c ^n^-#-, tac^D^E-^-, ^ A#7 7 -i?<DP »zf 

K 

U^E- ^ P L ^n^-^- % tet^nt-*-, a my E T/D^E- # 
spa c^D^-^-^^M^D^-^-iiLT^^tlT^So itie>©^ 

[0 0 2 8] 

ifcmi l z&z>£$&Mi&mmx''<9*-ztym'ts>. a^gi*. t 4 d n a y # — if 

^©y #-"t?*;SV*T*T3©#WiiT?&*. DNAfflM atlg, 
ftDNAffiHSg, PCR, KDNA©!UfiL ^7^V-i:l 

©2fffi&3gJB"t5Ci:i:#T?££ 0 3*1 Sambrook, J., Fritsch, E. 

F., and Maniatis, T. , "Molecular Cloning A Laboratory Manual, Second Edi 
tion", Cold Spring Harbor Laboratory Press, (1989)4PlC3B4S3*l*0^& B 

w?sAmK(Dmmzm^x. «©l- y vy^mzm^-t^mm^m^x 

fcj:^. -ecDJ; o &BM£ LTte, V\i Kd V\Zn V ym\s#2 * -if, i^T$ 
/ tf* y ^-x^^jjf^riy^-if, y bf * y >^-?ti Kn^-if (j^± 

, W096/40934-^-#M) , Jftm J - ;btf ;b kf yfkiJ Jltf*r is =y - if (#|fgHg60 
-87788#) , T^A°^^>g?T^7 h7>^7x7-t* (#£^6-102028^) , 

[0 0 2 9] 
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H/S LTtt, Jft^-fe U Kn^--fef#&6 (WO 95/2386 

4#M) c 
[0 0 3 0] 

[0 0 3 1 ] 

■5 s Knyt-g (#H§Hg6 1-268185 #) , ^>S/>-fe#-i?, 
^ >fg^>^-if % ^Wi^FtTnW- ; OlWl6~2 - l 6 6 

8 9 0f, #H§Bg6 3-214 1 89 73-»; hit F5*-f (#HHHg 

62-294086 , *a::/fi|5/>*-l£ (#H0g 6 2-2 0 1 5 8 5^ 
#g§BS6 3- 1 1 9 6 8 8^), ^^x. J JVlfyMJ] JVtf* i/^-M ( 
nmmG 0-8 7 7 8 8^ #^Bg6 2-55089 , fcT^l^lH^ Kn 

-if. rf^^y -tni^-if, jfc^sfc^y-fey yv-tjiriv? 
# tK-3-y>8ftKn^t-f, h y*-^y yWtA y*^-if. y;bh- 

^tfX'J >ttT^K9-^ 7fN^^y;i/^ h^ri--if (#g§HH6 3 - 1 0 2 6 9 
b^y^y i^-if (WO 99/07853) #tf)^it£zi- KtSDNASi 
[0 0 3 2] 



1 0 
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th*nyt-f (aKGDH), >f V irx>|ftU T-if, U >$y-t?^;i/ h 5 > 
^7i5-^, mm^ri---^. Tiz h Kn -if, Tir h*LBft^> 

[0 0 3 3] 

* ^ k m mm 55-131397 # mm 59-31691 ^-&m. 

ftfflf® 5 6- 1 5 6 9 6 £ J: 3-501682 ^£:$8#M) T' 

So 

-1?£zi- Kt5t^$:ff57x VJr — yjr^uy 1 - 2 9 5 5 9^ 

£t$8) . sfc^izy Kn4*-J— ifSrn- K-TSStfc^ (#^BS6 0-012 

9 9 5#) , XiZfr^-t V y V Kn^t-t'^n — K 

-TSitte^- (#IHHg6 1-195695 #) fcig^ 5 ^ £ (C J: o T *>, 
£ X 3& -T £ d i: # T*£ & „ 
[0 0 3 4] 

[0 0 3 5] 
[L-/\*U 

tss. jis/x y nr»fcjR-r*«^«j^«fip > r* l- /ty >^^^at 

[0 0 3 6] 

h-AV y^^M^HLXit. M/U*E. colicDi 1 vGMEDAt^ 
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#i 1 vAlC^AStlfe. XJ±i 1 v AtfflMKSJifc. i 1 vGMEDA^D> 
„ 1 vA^Lfei 1 vGMED^-^n>^#lff)tl5. 

[0 0 3 7] 

^ i 1 vGMEDA^^DXt L-AU>&tf/XtiL--f yn-f £/> 

*^"rSL-AU>JCj:S»3Sarfli!lS:»l»"r*fc«>JC, y^-^rc- 

1 vGMEDA^OXi, f^Si 1 vGMEDAt^D>5: 

±. WO 96/06926 . 
[0 0 3 8] 
[L-D-T 

L-rM S/>tC<fc5ffiW#^SttlC#|$34xfc 1 e u Ait&^-TWtffbtl 

•£>„ 
[0 0 3 9] 
[L->f V n-f 

L->f VD-f E. colift3fe©L-XU^- — >jc«fc€>ia**^ 
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%:&UZM\&Zftf-TXA}l K^r^-if I -^=t±V y^H K □ >f-}- — if I 5:3- 
KtSthr AStte^fc-^tft h r ABCt^n>L L-^ynMS^lCfcS 
K^tfUKfttcJKRfcSiftfe;* U*r. >^T^--fcf £=i- Kt5 i 1 vASfif 
5:^»*orf- ax- $/ 3 >tCj&3gfcM^#Bfc£3*lfc i 1 vGMEDAt^ 

(W8 -4 7 3 9 7#M) . 
[0 0 4 0] 

[L-/\*D >} 

L-h'j^h77X L-y in ;i/T^ — >, L-^n^>, L-xi^-y 

£M£J:#$-fc!:£^,>i{CJ:oT. £^J*#Sfrffc3;M35 (WO 9 7/0 8 3 3 
3) . 

[0 0 4 1 ] 

L-y^-iiT^-y&TfL-^-utsyiZ, Btt^Mn l> X * >^A#-•tef- 
y 1/7 x.ym.'r^ K^#-i£ (CM - PDT) itfe^- 5 - 2 3 6 9 4 7 
^ #H!Hg6 2- 1 3 0 6 9 3#45tfR#M) , JR«f£MD S (3 — 5***5/ -D 



I^^^tfh'j7*h7 7>^^n> (#iBg5 7 -7 1 3 9 7f, #H§Bg 6 2 
-244382 #@«f£F#4,371,614) £if3£-T 6 Z. £ IZ «k o T, 

[0 0 4 2] 

zmmzi&mL. smmostpizL-rs. ;m*£.mwmz-&. l- 
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[0 0 4 3] 

3o%mM-?£» ^mmn hxit^mry^-^^^^^miz^MLxm^^o 
z.ftt><Dmz. mig. v>mjjvvi*. vym-rbv^^ mm^^^i^y^ 

[0 0 4 4] 

^ mmit. ntot$mxizm^mw&m&¥<D&%0kftT. ph5~9, ^24-37 
mm®fr*><DL-v vy<Dnmz. m^^^y^mmmm. n.mm. tamo 

[0 0 4 5] 
[0 0 4 6] 

^MMlysC^tK^MMdapAtt, Zltl?>$:-^^^I(Z)-^^X^ KRSFD80 (W095/1 
# 6042##M) 5:ffl^T^fn7>f ^XM0BtC#AL£ o RSFD80W:. RSF1010© 
mmfoX$>Z>Jtim£1£'<Z Z-?^*^ FPAYC32 (Chistorerdov, A.Y. , Tsygan 
kov, Y.D. Plas«id, 1986, 16, 161-167) IC ffi3fc-t £ >^ X ^ KpVIC40 (W090/0 
4636H|g^|!§A°>^l^y K #^¥3-501682-^^) <D^r h ^ ij >itt£3t 

£^-tf):7°n^-#- (tetP) ©TS^tC, tetPJC^LTK^^ffiJ^iE^f&Ji:^^ J; 

©^MMdapAtt, listed txf^>^l^ n i/y^mizn^tit^mMWP 

S£n-KUT^£ 0 MgH^M^lysCli, 352ft©;* Uyf- >^»#>f V n 



[0 0 4 7] 
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RSFD80&, JWTlC^-r<fc^lCLT*SI34lfco Kpda P AS24±lC&£^ 
MMda P A$:pVIC40(Z)^ h ^-9-^ * y >E?tt&£^:/ □ ^- * - ©T«E»C jgjg U 
0 1 iZjjktmz LTRSF24P£*#£ 0 3<DRSF24P£. ^^lysCSr-^tfpLLC 

*80**£>. ^MMdapA&tf^MMlysC^-rs^;*^ KRSFD80&EI2 <Z)«IC L 

Tf^fgLfe„ pvic40«^ i/jt- yJ-^uyz^/v-v^ztiK rsfdsot- 

D N A mft £ ftT ^ <5 „ 

[0 0 4 8] 

RSFD80^^^^ KT^fCf£&£ft£E. coli JM109^«, AJ12396£ $ ft. 
^ I^Wttt, 1993^10^28 0 iCii^^^xmS^^^X^XmS^W^mtCgft 
#-i§-FERM P-13936£ LTWft£ft, 1994^11^ 1 0 tC :7*2*^X h ^jfoJCg^ < H 
IKSFffitCf^StU FERM BP-485g©gf£#^©fc£T?*fft3*lTV*S. 
[0 0 4 9 ] 

E. coli AJ1239#jc£, X h Is? h v>f > £20«g/L^tf30«l<DLBJgi&7?30r: 
12B£raig*LT^£Kftfr£, Wizard R Plus Midipreps DNA Pur if ication Syst 

[0 0 5 0] 

J:3B©J:3K:LT»e>ftfcRSFD80:/^;** K&, il/^ h a ;*? I/- >> a ( 
Canadian Journal of Microbiology, 43. 197(1997)) [C«fc >J^f 5^ • 

# hn^T^ASl^ (NCIMB10515) {C#AL£„ fcfc, MM hit, RSFD80 

K&«nR*r*l£K:JSv*fcpViC40:/9;** K«k y ;* ix^-n >;r^n:v£n 

-501682-S§-£;$g#M) RSFD80^|Bf«{CLTASl^{C^ALfe o 
[0 0 5 1] 

<2>E. colifi3R©|EMSlysCXt;iE^dapA&«^S^^n7-f ^xMiW 

RSFD80^^X^ K&W6^f07^7X • hD7 7^ASl^ (#T 

. r A Sl/RSFD80j HH-tZ. pRS^^^ ^ K * ^ □ 7 >f 

• ^^D hn-7T^ASl^ (J^T, TASl/pRSj fctttit^S) «fc »J , & 
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iZLXmmhf^ 0 ASl/RSFD80;fcJ:tfASl/pRS#c£. * hU7 h V>f i/>20«g/L£ 

ffcl20TC15#|ffl©3fc^«iS«:fTofc. *ZJ-)Wt. *>-fl/>7 4 Jl#- 
UsKr*t3B, 0.45 /tin) TKiBLfcffe, ^«BUfe«ifiJC»iDLfe. 

[0 0 5 2] 

(121^fiS©fflj«) 
*9J-fr 2% 

^ u>Kzi*u^a 0.12% 

U>Bft— *U^A 0. 062% 

ttft*^S"?AAC*tt 0.005% 
" SifcfcV^S/tfA 0.02% 

ift-fb^-h u o.ou 

l.Ong/L 

«BfcT 0.3% 
«Efift«B5*« 5/ig/L 
«8*V>^T>5*I6 lO^g/L 
^r>t h 'J ^A2?fci£ lO/^g/L 
# *Vm. 10/i/L 

(PH7.0) 
[0 0 5 3] 

±m(D£olZLTmbtlfem{b*:, OiC<D^#TT*0.2% KCIT^^L, 10mM M 
gS0 4 , 0.8M (NH 4 ) 2 S0 4 fc J:tf0.03M fi - * Jljtj -f h x # J -;U&#tf20«M y >^ 
*y<7AjH«* (PH7) IC»»U SWMJI (Or, 2 0 0W, 10^) T*H 
#&«M*Ufc. «#«»*%01C©^#T-e. 3,3000rp«-e3 0#ISfSM>U ±» 



1 6 



ffi§E4$¥ 11-3089368 



11-10 3 1 



fiLfcftSM>U ^byh£lO-M MgS0 4 , 0.8M (NH 4 ) 2 S0 4 ^3 & tfO. 03M 0 - * ;i/ 

A^hx^y-^^^^OrtU^gft^y^Afftt* (PH7) tC?S»L/fe. 
[0054] 

AK?£tt©8lJ£W::*#y h-7>f,0Ji (Stadt-an, E. R. , Cohen, G. N. , Le 
Bras, G., and Robichon-Szul-a jster , H. , J. Biol. Che-., 236, 2033(1961) 
) (C^ofeo "tfc-b^ Tf2«©,gjSM£30TCT*455M>3r^- h U FeCl 
3** (2.8N HC1: 0.4-1 , 12%TCA: 0.4-1, 5% FeCl 3 '6H 2 0/0. IN HCl: 0.7-1) £ 
#tl*TS§fe3-fe!\ i*l£:3g^«L ±m©540n-T'OlS3 1 6^=&M^Lfe o Mttttl 
frmz&f&-t £ H Kn^tASJ©tT'^ (1U=1— ol/#) Lfc„ ^HRft-BMR 
l±600£L£„ ^jS^*^TXA9^r>SE* U ^A5:<Z)^£t,(Z)£?*^ 



[0 0 5 5] 

(£/£?««*£) 

*1 

reaction -lxture 1 0.3-1 

Kn^i/^r S >mm* 2 0.2-1 

0.1MTX7\°^^>^^ y ^A(pH7.0) 0.2-1 

o.i-i 

7k ff l-l 



*1 : 1M Tris-HC1( P H8.1) 9-1, 0.3M MgS0 4 0.5-1, 0.2M ATP( P H7.0) 5-1 
*2 : 8Mb: 5 >^£fifufCK0HT*#ftJL 

[0 0 5 6] 



(itiStt* 1 ) H£©Jt?Stt (X) 



ASl/pRS 7.93 9.07 114 



1 1-308 




1 1 — 103143, 
AS1/RSFD80 13.36 15.33 115 

*1 : nnol/#/«g#>y\°^ 

*2 : L — U Vy5nmt£®f<Dftife.&W 3§ 
[0 0 5 7] 

^1 IZBTZolZ. RSFD80^;*^ KO^AJCJ: U AK^-(£A*^J1.7^lC±# L 
fc. RSFD80>^* ^ KtCn- K^tl-5E. col i gf5fc©AK& L - U Vy iZ «fc 

Sl**|il3fe©AKH\ L-U ^>£L-Xl^->#M/£^C#2mM^o#£-t3 
t^lz, lOOJHEWStiSifc&ISjil/TvxS (f&f||fi«) - 
[0 0 5 8] 

<3>E. coUft&(D^mmysC&tf^m&tepi*MW?&*^U7j ^XMffl 
Mlcj:SL-y s;>©58Jg 

ASl/RSFD80feJ;msi/pRS^$:X h h v>f >>>20mg/Lfc &Xf&Wt1] 

frisV2±3%z^tii2immzmmL. wv^mmmn^mmLtz.. mmmr^ 

, »#SrS^«lCJ:»;i»*L, i&*_t?# testis L - y i?>ig&75 7 

[0 0 5 9] 
[fg2] 

*2 



S8tt L - U S»£gM6©£jg^ 

(g/L) 



ASl/pRS 0 
AS1/RSFD80 0 . 3 



tfJSE4#¥ 11-3089368 





#^ 11—10 3 1 



# 



[0 0 6 0] 



<110> *%<Dm&tj£^1± (Ajino«oto Co., Inc.) 

^ <i2o> l-t^ ;m&mm&TfL-y* jmomtm 

<130> P-6366 
<141> 1999-04-09 
<160> 4 

<170> Patentln Ver. 2.0 
[0 0 6 1] 
9 <210> 1 

<211> 1197 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 

<222> (272).. (1147) 



SEQUENCE LISTING 



<400> 1 



1 9 



1 1-3089368 




11 — 103143 



ccaggcgact gtcttcaata ttacagccgc aactactgac atgacgggtg atggtgttca 60 
caattccacg gcgatcggca cccaacgcag tgatcaccag ataatgtgtt gcgatgacag 120 
tgtcaaactg gttattcctt taaggggtga gttgttctta aggaaagcat aaaaaaaaca 180 
tgcatacaac aatcagaacg gttctgtctg cttgctttta atgccatacc aaacgtacca 240 
ttgagacact tgtttgcaca gaggatggcc c atg ttc acg gga agt att gtc 292 

Met Phe Thr Gly Ser He Val 
1 5 

gcg att gtt act ccg atg gat gaa aaa ggt aat gtc tgt egg get age 340 
Ala He Val Thr Pro Met Asp Glu Lys Gly Asn Val Cys Arg Ala Ser 

10 15 20 

ttg aaa aaa ctg att gat tat cat gtc gec age ggt act teg gcg ate 388 
Leu Lys Lys Leu He Asp Tyr His Val Ala Ser Gly Thr Ser Ala He 



25 ~ 30 35 

gtt tct gtt ggc acc act ggc gag tec get ace tta aat cat gac gaa 436 
Val Ser Val Gly Thr Thr Gly Glu Ser Ala Thr Leu Asn His Asp Glu 
40 45 50 55 

cat get gat gtg gtg atg atg acg ctg gat ctg get gat ggg cgc att 484 
His Ala Asp Val Val Met Met Thr Leu Asp Leu Ala Asp Gly Arg lie 

60 65 70 

ccg gta att gee ggg acc ggc get aac get act gcg gaa gee att age 532 
Pro Val He Ala Gly Thr Gly Ala Asn Ala Thr Ala Glu Ala He Ser 

75 80 85 

ctg acg cag cgc ttc aat gac agt ggt ate gtc ggc tgc ctg acg gta 580 
Leu Thr Gin Arg Phe Asn Asp Ser Gly He Val Gly Cys Leu Thr Val 

90 95 100 

acc cct tac tac aat cgt ccg teg caa gaa ggt ttg tat cag cat ttc 628 
Thr Pro Tyr Tyr Asn Arg Pro Ser Gin Glu Gly Leu Tyr Gin His Phe 

105 110 115 

aaa gee ate get gag cat act gac ctg ccg caa att ctg tat aat gtg 676 



¥ 11-3089368 
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Lys Ala He Ala Glu His Thr Asp Leu Pro Gin He Leu Tyr Asn Val 
120 125 130 135 

ccg tec cgt act ggc tgc gat ctg etc ccg gaa acg gtg ggc cgt ctg 724 
Pro Ser Arg Thr Gly Cys Asp Leu Leu Pro Glu Thr Val Gly Arg Leu 

140 145 150 

gcg aaa gta aaa aat att ate gga ate aaa gag gca aca ggg aac tta 772 
Ala Lys Val Lys Asn lie He Gly He Lys Glu Ala Thr Gly Asn Leu 

155 160 165 

acg cgt gta aac cag ate aaa gag ctg gtt tea gat gat ttt gtt ctg 820 
Thr Arg Val Asn Gin He Lys Glu Leu Val Ser Asp Asp Phe Val Leu 

170 175 180 

ctg age ggc gat gat gcg age gcg ctg gac ttc atg caa ttg ggc ggt 868 
Leu Ser Gly Asp Asp Ala Ser Ala Leu Asp Phe Met Gin Leu Gly Gly 

185 190 195 

cat ggg gtt att tec gtt acg act aac gtc gca gcg cgt gat atg gec 916 
His Gly Val He Ser Val Thr Thr Asn Val Ala Ala Arg Asp Met Ala 
200 205 210 215 

cag atg tgc aaa ctg gca gca gaa gaa cat ttt gee gag gca cgc gtt 964 
Gin Met Cys Lys Leu Ala Ala Glu Glu His Phe Ala Glu Ala Arg Val 

220 225 230 

att aat cag cgt ctg atg cca tta cac aac aaa eta ttt gtc gaa ccc 1012 
lie Asn Gin Arg Leu Met Pro Leu His Asn Lys Leu Phe Val Glu Pro 

235 240 245 

aat cca ate ccg gtg aaa tgg gca tgt aag gaa ctg ggt ctt gtg gcg 1060 
Asn Pro lie Pro Val Lys Trp Ala Cys Lys Glu Leu Gly Leu Val Ala 

250 255 260 

ace gat acg ctg cgc ctg cca atg aca cca ate acc gac agt ggt cgt 1108 
Thr Asp Thr Leu Arg Leu Pro Met Thr Pro He Thr Asp Ser Gly Arg 
265 270 275 



miE#¥ 11-3089368 
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gag acg etc aga gcg gcg ctt aag cat gcc ggt ttg ctg taaagtttag 1157 
Glu Thr Val Arg Ala Ala Leu Lys His Ala Gly Leu Leu 



[0 0 6 2] 
<210> 2 
<211> 292 
<212> PRT 

<213> Escherichia coli 
<400> 2 

Met Phe Thr Gly Ser He Val Ala He Val Thr Pro Met Asp Glu Lys 

1 5 10 15 

Gly Asn Val Cys Arg Ala Ser Leu Lys Lys Leu He Asp Tyr His Val 

20 25 30 

Ala Ser Gly Thr Ser Ala He Val Ser Val Gly Thr Thr Gly Glu Ser 

35 40 45 

Ala Thr Leu Asn His Asp Glu His Ala Asp Val Val Met Met Thr Leu 

50 55 60 

Asp Leu Ala Asp Gly Arg He Pro Val He Ala Gly Thr Gly Ala Asn 
65 70 75 80 

Ala Thr Ala Glu Ala He Ser Leu Thr Gin Arg Phe Asn Asp Ser Gly 

85 90 95 

He Val Gly Cys Leu Thr Val Thr Pro Tyr Tyr Asn Arg Pro Ser Gin 

100 105 110 

Glu Gly Leu Tyr Gin His Phe Lys Ala He Ala Glu His Thr Asp Leu 

115 120 125 

Pro Gin He Leu Tyr Asn Val Pro Ser Arg Thr Gly Cys Asp Leu Leu 
130 135 140 



280 



285 



290 



ggagatttga tggcttactc tgttcaaaag tcgcgcctgg 



1197 



ffiIE4$¥ 1 1-3089368 
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Pro Glu Thr Val Gly Arg Leu Ala Lys Val Lys Asn He He Gly He 
145 150 155 160 

Lys Glu Ala Thr Gly Asn Leu Thr Arg Val Asn Gin He Lys Glu Leu 

165 170 175 

Val Ser Asp Asp Phe Val Leu Leu Ser Gly Asp Asp Ala Ser Ala Leu 

180 185 190 

Asp Phe Met Gin Leu Gly Gly His Gly Val He Ser Val Thr Thr Asn 

195 200 205 

Val Ala Ala Arg Asp Met Ala Gin Met Cys Lys Leu Ala Ala Glu Glu 

210 215 220 

His Phe Ala Glu Ala Arg Val He Asn Gin Arg Leu Met Pro Leu His 
225 230 235 240 

Asn Lys Leu Phe Val Glu Pro Asn Pro lie Pro Val Lys Trp Ala Cys 

245 250 255 

Lys Glu Leu Gly Leu Val Ala Thr Asp Thr Leu Arg Leu Pro Met Thr 

260 265 270 

Pro lie Thr Asp Ser Gly Arg Glu Thr Val Arg Ala Ala Leu Lys His 

275 280 285 

Ala Gly Leu Leu 
290 
[0 0 6 3] 
<210> 3 
<211> 2147 
<212> DNA 

<213> Escherichia coli 



<220> 
<221> CDS 

<222> (584). . (1930) 



2 3 
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<400> 3 

tcgaagtgtt tctgtagtgc ctgccaggca gcggtctgcg ttggattgat gtttttcatt 60 

agcaatactc ttctgatttt gagaattgtg actttggaag attgtagcgc cagtcacaga 120 

aaaatgtgat ggttttagtg ccgttagcgt aatgttgagt gtaaaccctt agcgcagtga 180 

agcatttatt agctgaacta ctgaccgcca ggagtggatg aaaaatccgc atgaccccat 240 

cgttgacaac cgccccgctc accctttatt tataaatgta ctacctgcgc tagcgcaggc 300 

cagaagaggc gcgttgccca agtaacggtg ttggaggagc cagtcctgtg ataacacctg 360 

agggggtgca tcgccgaggt gattgaacgg ctggccacgt tcatcatcgg ctaagggggc 420 

^ tgaatcccct gggttgtcac cagaagcgtt cgcagtcggg cgtttcgcaa gtggtggagc 480 

acttctgggt gaaaatagta gcgaagtatc gctctgcgcc cacccgtctt ccgctcttcc 540 

cttgtgccaa ggctgaaaat ggatcccctg acacgaggta gtt atg tct gaa att 595 

Met Ser Glu Ile 

1 

gtt gtc tec aaa ttt ggc ggt acc age gta get gat ttt gac gec atg 643 
Val Val Ser Lys Phe Gly Gly Thr Ser Val Ala Asp Phe Asp Ala Met 
5 10 15 20 

aac cgc age get gat att gtg ctt tct gat gec aac gtg cgt tta gtt 691 
Asn Arg Ser Ala Asp Ile Val Leu Ser Asp Ala Asn Val Arg Leu Val 
9 25 30 35 

gtc etc teg get tct get ggt ate act aat ctg ctg gtc get tta get 739 
Val Leu Ser Ala Ser Ala Gly lie Thr Asn Leu Leu Val Ala Leu Ala 

40 45 50 

gaa gga ctg gaa cct ggc gag cga ttc gaa aaa etc gac get ate cgc 787 
Glu Gly Leu Glu Pro Gly Glu Arg Phe Glu Lys Leu Asp Ala Ile Arg 

55 60 65 

aac ate cag ttt gec att ctg gaa cgt ctg cgt tac ccg aac gtt ate 835 
Asn Ile Gin Phe Ala Ile Leu Glu Arg Leu Arg Tyr Pro Asn Val Ile 
70 75 80 
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# 



cgt gaa gag att gaa cgt ctg ctg gag aac att act gtt ctg gca gaa 883 
Arg Glu Glu He Glu Arg Leu Leu Glu Asn He Thr Val Leu Ala Glu 
85 90 95 100 

gcg gcg gcg ctg gca acg tct ccg gcg ctg aca gat gag ctg gtc age 931 
Ala Ala Ala Leu Ala Thr Ser Pro Ala Leu Thr Asp Glu Leu Val Ser 

105 110 115 

cac ggc gag ctg atg teg acc ctg ctg ttt gtt gag ate ctg cgc gaa 979 
His Gly Glu Leu Met Ser Thr Leu Leu Phe Val Glu He Leu Arg Glu 

120 125 130 

cgc gat gtt cag gca cag tgg ttt gat gta cgt aaa gtg atg cgt acc 1027 
Arg Asp Val Gin Ala Gin Trp Phe Asp Val Arg Lys Val Met Arg Thr 

135 140 145 

aac gac cga ttt ggt cgt gca gag cca gat ata gec gcg ctg gcg gaa 1075 
Asn Asp Arg Phe Gly Arg Ala Glu Pro Asp He Ala Ala Leu Ala Glu 

150 155 160 

ctg gec gcg ctg cag ctg etc cca cgt etc aat gaa ggc tta gtg ate 1123 
Leu Ala Ala Leu Gin Leu Leu Pro Arg Leu Asn Glu Gly Leu Val He 
165 170 175 180 

acc cag gga ttt ate ggt age gaa aat aaa ggt cgt aca acg acg ctt 1171 
Thr Gin Gly Phe lie Gly Ser Glu Asn Lys Gly Arg Thr Thr Thr Leu 

185 190 195 

ggc cgt gga ggc age gat tat acg gca gec ttg ctg gcg gag get tta 1219 
Gly Arg Gly Gly Ser Asp Tyr Thr Ala Ala Leu Leu Ala Glu Ala Leu 

200 205 210 

cac gca tct cgt gtt gat ate tgg acc gac gtc ccg ggc ate tac acc 1267 
His Ala Ser Arg Val Asp lie Trp Thr Asp Val Pro Gly He Tyr Thr 

215 220 225 

acc gat cca cgc gta gtt tec gca gca aaa cgc att gat gaa ate gcg 1315 
Thr Asp Pro Arg Val Val Ser Ala Ala Lys Arg He Asp Glu lie Ala 



miE#¥ 11-3089368 
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230 235 240 

ttt gcc gaa gcg gca gag atg gca act ttt ggt gca aaa gta ctg cat 1363 
Phe Ala Glu Ala Ala Glu Met Ala Thr Phe Gly Ala Lys Val Leu His 
245 250 255 260 

ccg gca acg ttg eta ccc gca gta cgc age gat ate ccg gtc ttt gtc 1411 
Pro Ala Thr Leu Leu Pro Ala Val Arg Ser Asp He Pro Val Phe Val 

265 270 275 

ggc tec age aaa gac cca cgc gca ggt ggt acg ctg gtg tgc aat aaa 1459 
Gly Ser Ser Lys Asp Pro Arg Ala Gly Gly Thr Leu Val Cys Asn Lys 

280 285 290 

act gaa aat ccg ccg ctg ttc cgc get ctg gcg ctt cgt cgc aat cag 1507 
Thr Glu Asn Pro Pro Leu Phe Arg Ala Leu Ala Leu Arg Arg Asn Gin 



295 300 305 

act ctg etc act ttg cac age ctg aat atg ctg cat tct cgc ggt ttc 1555 
Thr Leu Leu Thr Leu His Ser Leu Asn Met Leu His Ser Arg Gly Phe 

310 315 320 

etc gcg gaa gtt ttc ggc ate etc gcg egg cat aat att teg gta gac 1603 
Leu Ala Glu Val Phe Gly He Leu Ala Arg His Asn He Ser Val Asp 
325 330 335 340 

tta ate acc acg tea gaa gtg age gtg gca tta ace ctt gat ace ace 1651 
Leu He Thr Thr Ser Glu Val Ser Val Ala Leu Thr Leu Asp Thr Thr 

345 350 355 

ggt tea acc tec act ggc gat acg ttg ctg acg caa tct ctg ctg atg 1699 
Gly Ser Thr Ser Thr Gly Asp Thr Leu Leu Thr Gin Ser Leu Leu Met 

360 365 370 

gag ctt tec gca ctg tgt egg gtg gag gtg gaa gaa ggt ctg gcg ctg 1747 
Glu Leu Ser Ala Leu Cys Arg Val Glu Val Glu Glu Gly Leu Ala Leu 

375 380 385 

gtc gcg ttg att ggc aat gac ctg tea aaa gcc tgc ggc gtt ggc aaa 1795 
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Val Ala Leu He Gly Asn Asp Leu Ser Lys Ala Cys Gly Val Gly Lys 

390 395 400 

gag gta ttc ggc gta ctg gaa ccg ttc aac att cgc atg att tgt tat 1843 
Glu Val Phe Gly Val Leu Glu Pro Phe Asn He Arg Met He Cys Tyr 
405 410 415 420 

ggc gca tec age cat aac ctg tgc ttc ctg gtg ccc ggc gaa gat gec 1891 
Gly Ala Ser Ser His Asn Leu Cys Phe Leu Val Pro Gly Glu Asp Ala 

425 430 435 

gag cag gtg gtg caa aaa ctg cat agt aat ttg ttt gag taaatactgt 1940 
Glu Gin Val Val Gin Lys Leu His Ser Asn Leu Phe Glu 

440 445 
atggcctgga agctatattt egggcegtat tgattttctt gtcactatgc tcatcaataa 2000 
aegagectgt actctgttaa ccagcgtctt tateggagaa taattgeett taattttttt 2060 
atetgeatet ctaattaatt atcgaaagag ataaatagtt aagagaaggc aaaatgaata 2120 
ttatcagttc tgctcgcaaa ggaattc 2147 

[0 0 64] 
<210> 4 
<211> 449 
<212> PRT 

<213> Escherichia coli 
<400> 4 

Met Ser Glu lie Val Val Ser Lys Phe Gly Gly Thr Ser Val Ala Asp 

15 10 15 

Phe Asp Ala Met Asn Arg Ser Ala Asp He Val Leu Ser Asp Ala Asn 

20 25 30 

Val Arg Leu Val Val Leu Ser Ala Ser Ala Gly lie Thr Asn Leu Leu 

35 40 45 

Val Ala Leu Ala Glu Gly Leu Glu Pro Gly Glu Arg Phe Glu Lys Leu 
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50 55 60 

Asp Ala lie Arg Asn He Gin Phe Ala He Leu GIu Arg Leu Arg Tyr 
65 70 75 80 

Pro Asn Val lie Arg Glu Glu He Glu Arg Leu Leu Glu Asn He Thr 

85 90 95 

Val Leu Ala Glu Ala Ala Ala Leu Ala Thr Ser Pro Ala Leu Thr Asp 

100 105 110 

Glu Leu Val Ser His Gly Glu Leu Met Ser Thr Leu Leu Phe Val Glu 

115 120 125 

lie Leu Arg Glu Arg Asp Val Gin Ala Gin Trp Phe Asp Val Arg Lys 

130 135 140 

Val Met Arg Thr Asn Asp Arg Phe Gly Arg Ala Glu Pro Asp He Ala 

160 



145 150 155 

Ala Leu Ala Glu Leu Ala Ala Leu Gin Leu Leu Pro Arg Leu Asn Glu 

165 170 175 

Gly Leu Val He Thr Gin Gly Phe He Gly Ser Glu Asn Lys Gly Arg 

180 185 190 

Thr Thr Thr Leu Gly Arg Gly Gly Ser Asp Tyr Thr Ala Ala Leu Leu 

195 200 205 

Ala Glu Ala Leu His Ala Ser Arg Val Asp He Trp Thr Asp Val Pro 

210 215 220 

Gly He Tyr Thr Thr Asp Pro Arg Val Val Ser Ala Ala Lys Arg lie 
225 230 235 240 

Asp Glu He Ala Phe Ala Glu Ala Ala Glu Met Ala Thr Phe Gly Ala 

245 250 255 

Lys Val Leu His Pro Ala Thr Leu Leu Pro Ala Val Arg Ser Asp He 

260 265 270 

Pro Val Phe Val Gly Ser Ser Lys Asp Pro Arg Ala Gly Gly Thr Leu 
275 280 285 
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Val Cys Asn Lys Thr Glu Asn Pro Pro Leu Phe Arg Ala Leu Ala Leu 

290 295 300 

Arg Arg Asn Gin Thr Leu Leu Thr Leu His Ser Leu Asn Met Leu His 
305 310 315 320 

Ser Arg Gly Phe Leu Ala Glu Val Phe Gly lie Leu Ala Arg His Asn 

325 330 335 

He Ser Val Asp Leu He Thr Thr Ser Glu Val Ser Val Ala Leu Thr 

340 345 350 

Leu Asp Thr Thr Gly Ser Thr Ser Thr Gly Asp Thr Leu Leu Thr Gin 

355 360 365 

Ser Leu Leu Met Glu Leu Ser Ala Leu Cys Arg Val Glu Val Glu Glu 

370 375 380 

Gly Leu Ala Leu Val Ala Leu He Gly Asn Asp Leu Ser Lys Ala Cys 
385 390 395 400 

Gly Val Gly Lys Glu Val Phe Gly Val Leu Glu Pro Phe Asn He Arg 

405 410 415 

Met He Cys Tyr Gly Ala Ser Ser His Asn Leu Cys Phe Leu Val Pro 

420 425 430 

Gly Glu Asp Ala Glu Gin Val Val Gin Lys Leu His Ser Asn Leu Phe 
435 440 445 

Glu 

imi] ^MMdapA^^t-^"^^^^ KRSF24P©J83gXg&33*"f B5. fda 
PA*24J it, 118^(DHX^^>^S^^D>>>JSaiCMg|$tlfe^MMDDPS$:Z3 
- K3EJSS!dapA 

imz] ^MdapA&^MMlysC^^-TS^^^^ KRSFD80©3g3gX5g 

£^-r®„ ri y sc*80j it. 352ft©;* is*—>&£tM y n>f ^>?gS&cg&$ 
*i£^HMAKlll£n- K^MMlysCfc^-to 



11-3089368 




11-103143 



[an 



mm 



AccI 



HinOm 
EcoJtll 




Sapl r 

T4 Polymerase 40:9 



EcoRI 



dapA*24 
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T4 Polymerase MS 
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